Retention in preexposure prophylaxis (PrEP) care is critical to elimination of human immunodeficiency virus. We reviewed all Howard Brown Health patients receiving PrEP (n = 5583) from 2012 to 2017. Among those with 12 months of follow-up, 43% remained in care, yet only 15% had all 4 quarters with a PrEP visit. Insurance status and comorbid conditions were drivers of retention in care.
Retention in preexposure prophylaxis (PrEP) care is a critical step in the human immunodeficiency virus (HIV) preventive care continuum [1] and a cornerstone to maximizing PrEP efficacy. Most PrEP retention in care findings have been generated from placebo-controlled and open-label studies [2] [3] [4] , which may not reflect retention in real-world routine PrEP care. These projects may not be representative owing to differences in populations enrolled, use of incentives, and deployment of other nonroutine care practices that maintain contact with patients or bypass complex insurance systems to provide medication at no cost to the patient.
Although these studies demonstrated high retention rates, we know very little about individuals who are not retained and have limited information on racial and ethnic minorities, and there continues to be a paucity of information on longer-term retention, beyond 12 months. A study in 3 cities demonstrated suboptimal adherence at 6 months, intermittent retention among African Americans and 3 seroconversions, not related to drug failure [5] . Promising reports of zero HIV transmission events in Northern California are of interest [6] ; however, we do not know patterns of retention and what patient-level factors were associated with retention in care.
Although it is possible that eligible persons retained in care may find a provider who is willing to prescribe PrEP without an HIV test, or infrequent sexually transmitted infection (STI) testing, current recommendations do not support this practice; as such, those experiencing retention in care failure are probably not receiving PrEP and are thus at greater risk for seroconversion. Improved retention in PrEP care is likely to have a number of additional health benefits, ranging from routine STI testing, screening for and treatment of other comorbid conditions to treatment of mental health and other substance use disorders. The purpose of the analysis presented here is to provide descriptive information on retention in care patterns in routine clinical care and to explore some of the baseline factors related to retention that may inform clinical practice, mathematical models, and future retention in PrEP care prevention interventions.
METHODS

Study Setting
Howard Brown Health (HBH), with a network of 6 clinical sites, is inclusive of a large sexual and gender minority patient base, with 20 671 active patients in 2016. HBH has Federally Qualified Health Center status, with clinics located in diverse community areas and with 2 new clinics opened in 2016 on the South Side of the city in one of Chicago's major HIV epicenters. Since 2012, HBH has been one of the leading PrEP prescribers in the country. PrEP has been provided to existing primary care patients and those presenting for care.
Eligibility and Patient-Level Measures
Data were reviewed in the electronic health record for all patients starting PrEP from January 2012 through December 2017. PrEP initiation was defined as any patient visiting a HBH provider where tenofovir disoproxil fumarate/emtricitabine monotherapy was prescribed and without a diagnosis of HIV at the prescribing event or with other antiretrovirals started on the same day. Other patients excluded were those receiving postexposure prophylaxis and those with hepatitis B in whom tenofovir disoproxil fumarate/emtricitabine monotherapy was prescribed, unless postexposure prophylaxis administration or hepatitis B infection occurred after an initial PrEP visit.
A sample of charts were reviewed (n = 100) to validate the case definition and ongoing audits of any new infections during PrEP were performed. Variables abstracted from the electronic health record also included, age, sex assigned at birth, current gender identity, race, ethnicity, sexual orientation, residence, baseline and follow-up syphilis, gonorrhea/chlamydia (a potential proxy for sexual risk), and hepatitis B testing and results, patient visit history before PrEP initiation, prior comorbid conditions (including depression, anxiety, other mental illnesses, trauma, sexual assault, alcohol use, diabetes, endocrine disorder [not otherwise specified], hypertension, asthma, and HIV exposure), and dates of initial and follow-up clinic visits.
Retention in Care Measures
Retention in PrEP care does not have a standard definition. Most research and implementation analyses have examined PrEP retention in care as remaining in PrEP care by 6 months [7] . Retention has many facets, and several measures have been proposed for HIV care [8] . Although there are critical differences between retention in PrEP and retention in HIV care, retention in HIV care has well-established retention metrics, with varying performances [9] . Because PrEP retention measures have not been validated, we use the metric that focuses on regular consecutive intervals-visit constancy-given existing guidelines from the Centers for Disease Control and Prevention (CDC) [10] that support visits every 3 months with a PrEP provider. Although visit constancy is more computationally challenging than other retention in care metrics, its advantages include that it better accounts for loss to follow-up than missed visits or adherence measures, is amenable to analyses that compare exposures and outcomes, and can be applied to longer time periods. We use visit constancy as the primary retention in care measure.
Analyses
Bivariate and multivariate analyses were performed in the subset of individuals who had the potential for 12 months of follow-up (PrEP started 31 December 2016 or earlier). We used χ 2 tests to assess the bivariate associations of potential predictors with the outcome of visit constancy. Variables associated at P ≤ .2 were selected to be included in final models. A multinomial regression was built beginning with all associated predictors and reduced using backward selection, removing 1 variable at a time based on P value. Variables identified a priori to be controlled for based on the conceptual framework were age, race, gender, year of PrEP initiation, and the patient's status as an existing client of the healthcare center. Retention in care models were conducted for those with ≥12 months of follow-up. Data management was performed with SAS 5.1 software, and analysis with Stata 11 software. All analyses were approved by 2 separate institutional review boards. Characteristics of the analytic sample can be found in Table 1 .
There were approximately 141 monthly PrEP starts in 2016; 1066 (61%) of clients starting PrEP in 2015 or earlier have been receiving PrEP for ≥24 months, 1613 (47%) had an STI during follow-up (12% with syphilis, 31% with gonorrhea, and 30% with chlamydia), and 34% had ≥2 other clinical diagnoses at PrEP initiation. With respect to PrEP retention in care, just under half (43%) were retained in care for ≥12 months, yet only 15% had high visit constancy (clinic visit in all 4 quarters) consistent with CDC guidelines [10] during the first 12 months of PrEP care. Figure 1 
DISCUSSION
We present several important findings from one of the largest in routine care PrEP cohorts that illuminate natural trajectories of PrEP retention in care within a domestic HIV epicenter. First, we find that overall PrEP retention falls short of CDC guidelines [10] , which recommend 3-month visit constancy. A fundamental question based on these data is whether the current schedule is too stringent for this younger sexual and gender minority (and particularly male) clinic population. It is unclear whether low rates of retention are due to the need for longer gaps between scheduled visits for adherent patients, whether risk and perception of risk are dynamic, or whether social and structural factors are impeding clinic visits.
Second, we find that baseline comorbid conditions were associated with increased visit constancy over time. This is significant given the interest in integrating PrEP care with other routine clinical care for younger sexual and gender minority populations. Third, we find that retention in care at high levels, such as making 3 of 4 quarters or a perfect 4 of 4 quarters, was lower among the uninsured, suggesting that consistent insurance coverage [11] is critical when considering high levels of retention in care, in line with existing guidelines. Notably, though we did find similar low retention rates overall, as in prior studies, we did not see any differences in retention by race/ethnicity or age. In addition, retention in PrEP care was not associated with having a diagnosed STI, suggesting that individuals who are retained in care are not retained owing to behaviors associated with STIs. Finally, this sample includes the largest group of transgender and gender-nonconforming Quarters with follow-up persons reported to date, and we did not find any differences in PrEP retention by gender status. Our finding that having additional clinical diagnoses was highly associated with retention in care suggests that many clients may need additional reasons for visiting their healthcare provider other than PrEP. Follow-up in the form of other health and well-being visits seems to be important, and PrEP care can become integrated into those visits. Interestingly, specific comorbid conditions, such as STIs, mental health issues, and substance use were not associated with retention in care; rather, it was the total number of diagnoses that was associated. In addition, comorbid conditions at the first PrEP prescription were significant, and these were associated with retention in care irrespective of whether the patient was an existing clinic patient when PrEP was prescribed or was new to the clinic. We do not know whether the association between a higher number of comorbid conditions and increased retention is driven by the provider, the patient, or both.
Our finding that insurance is important for longer-term PrEP retention underscores the benefits of healthcare coverage for office visits and laboratory tests that are typically not covered by pharmaceutical or other publicly funded PrEP benefit programs. Another study did not find insurance status or medication costs to be associated with PrEP maintenance; however, the follow-up period was short, at 6 months [5] . Similar to this study, we also found a limited association between insurance status and making 2 visits annually, but for more consistent visits over longer periods of time, our findings suggest that insurance status is an important factor in longer-term retention in PrEP care.
Within a larger context, this work is conducted in the setting of significant gaps in existing programs for PrEP retention in care. Although the HIV treatment literature suggests many strategies to retain HIV-infected persons in care, PrEP care is not comparable, given that retention in care may be a function of dynamic sexual risks, and adoption of HIV retention in care interventions is unwarranted. In the PrEP context, it is unclear whether low rates of retention are due to a need for longer gaps between scheduled visits for adherent patients, whether risk and perception of risk are dynamic, or whether social and structural factors are impeding clinic visits. In addition, the relationship between STIs, sexual behavior and PrEP use needs further investigation. Future work must further unpack the reasons for failure of retention in care. Interventions for PrEP will need to carefully determine the individual reasons behind failed clinic visits, differentially engage patients based on their dynamic behavior, and assess for other structural factors that may impede retention in care. Thus, identifying clients at risk for retention failure, including those without any other comorbid conditions or the uninsured, is critical to PrEP implementation and ongoing HIV elimination efforts.
Notes
